Mapping the expression of soluble olfactory proteins in the honeybee.
Chemical communication in insects is mediated by soluble binding proteins, belonging to two large families, Odorant-binding Proteins (OBPs) and Chemosensory Proteins (CSPs). Recently, evidence has been provided that OBPs are involved in recognition of chemical stimuli. We therefore decided to investigate the expression of OBPs and CSPs in the honeybee at the protein level, using a proteomic approach. Our results are in agreement with previous reports of expression at the RNA level and show that 12 of the 21 OBPs predicted in the genome of the honeybee Apis mellifera and 2 of the 6 CSPs are present in the foragers' antennae, while the larvae express only three OBPs and a single CSP. MALDI mass spectrometry on crude antennal extracts and MALDI profiling on sections of antennae demonstrated that these techniques can be applied to investigate individual differences in the expression of abundant proteins, such as OBPs and CSPs, as well as to detect the presence of proteins in different regions of the antenna. Finally, as part of a project aimed at the characterization of all OBPs and CSPs of the honeybee, we expressed 5 OBPs and 4 CSPs in a bacterial system and measured their affinity to a number of ligands. Clear differences in their binding spectra have been observed between OBPs, as well as CSPs.